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ABSTRACT 



[Abstract bf the Di : closure] 

An adaptive recording method and apparatus for optimizing power of a laser 
diode js provided. In a method for optimizing read power, peak power and bias power 
for overwrite pulse ; and supplying the same to the laser diode, the adaptive recording 
method Includes tr 3 steps of discriminating the mark size of input NRZI (Non Return to 
Zero Inversion) da a, and varying power of the overwrite pulses In accordance with the 
discriminated marl size. 



[Representative Di wing] 
FIG. 3 
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SPECIFICATION 



[Title of the Inventi >n] 

5 ADAPTIVE RECORDING METHOD AND APPARATUS FOR HIGH-DENSITY 

OPTICAL R ^CORDING APPARATUS 

[Brief Description c '■ the Drawings) 

The above < Ejects and advantages of the present invention will become more 
1 0 apparent by descri ing in detail a preferred embodiment thereof with reference to the 
attached drawings ii which: 

FIG. 1 is a t ock diagram illustrating a conventional optical recording apparatus; 

FIGS. 2A thi jugh 2E are waveform diagrams of overwrite pulses generated from 
an overwrite pulse ;enerator shown in FIG. 1; 
15 FIG. 3 is a t ock diagram Illustrating an adaptive recording apparatus for a 

high-density optica recording apparatus according to the present Invention; and 

FIGS. 4A thi jugh 4F are waveform diagrams of adaptive overwrite pulses 
recorded by an ad; rtlve recording apparatus shown in FIG. 3. 

20 [Detailed Descripth i of the Invention] 
[Object of the Invei Ion] 

(Technical Field of le Invention and Related Art prior to the Invention] 

The present nvention relates to an adaptive recording method and apparatus for 
a hjgh-denslty optir al recording apparatus, and more particularly, to an adaptive 
25 recording method e id apparatus for optimizing power of a laser diode, 

High-capacil ' recording media are required in a multimedia age and optical 
recording apparatu as using the same include magnetic optical disc driver (MODD), 
digital versatile disc random access memory (DVD-RAM) driver and the like. 
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These op ical recording apparatuses require an optimal system state and 
precision as the re :ording density increases. In general, if the recording capacity 
increases, jitter of n overwrite pulse for a radial tilt Increases in a direction of a time 
axis. Thus, It Is v ry Important to minimize the jitter for attaining high-density recording. 

5 FIG 1 Is i block diagram of a conventional optical recording apparatus. 

First, a re :ordlng waveform controller 120 controls recording waveforms in 
accordance with in )ut NRZI data. An overwrite pulse generator 1 40 generates 
overwrite pulses in accordance with an control output generated from the recording 
waveform controls 120. A laser diode driver 150 drives a laser diode 152 in 

1 0 accordance with k els of the overwrite pulses generated from the overwrite pulse 

generator 140. A io, a gain adjuster 158 adjusts a gain of an optical signal Input from 
a disc 154 through a photodiode (PD) 156. A comparator 160 compares the voltage of 
a signal output froi \ the gain adjuster 1 58 with a reference voltage. A counter 1 70 
up/down counts In iccordance with the result of the comparator 160. A dlgitaMna'Qg 

1 5 converter (DAC) 1 f 0 converts up/down counted values into analog values and applies 
the converted valu s to the laser diode driver 150. 

FIGS. 2A hrough 2E are waveform diagrams of overwrite pulses generated 
from the overwrite wise generator 140 shown in FIG 1. 

Overwrite aulses of input NRZI (Non Return to Zero Inversion) data haying 
20 recorded mark sizt s of 3T, 5T and 11T, as shown In FIG 2A, are formed in a state 
specified in a form, t book, as shown in FIG 2E, and then recorded. Here, the NRZI 
data are divided In ) marks and spaces. During 3 period of the spaces, the laser dlpde 
is in an erase pow; ' state to thus erase existing data. Recorded marks of NRZI data 

composed of 3T, 4 14T, in which the Interval of each T is 1 L, are recorded by 

25 changing only the < ize of mujtl-pulses without changing the numbers of the first pulse, 
the last pulse and e cooling pulse. 



In other v ards, the waveforms of the overwrite pulse shown in FIG. 2E are 
formed by the corr lination of read power (FIG. 2B), peak power, which Is also called 
write power, (FIG C), and bias power, which Is also called erase power (FIG 2D). 

The wave orm of the overwrite pulses is the same as those of the first 
5 generation DVD-R M standard of 2.6 giga bytes (GB). In other words, according to 
the 2.6 GB DVD^R M standard, the waveform of an overwrite pulses consists of the first 
pulse, multi-pulse iains and the last pulse. The rising edge of the first pujse of the 
basic overwrite pui ;es Is delayed by T/2 from the rising edge of a recorded mark, the 
rising edge of the t st pulse can be shifted back and forth in units of 1 nano second (ns). 
10 The last pulse can also be shifted back and forth in units of 1 ns. The multi*pulse 
chains are divided nto several short pulses to reduce thermal accumulation In the rear 
portion of the recoi led mark, thereby suppressing deformation of recorded marks. 

In the stn tfure of such an overwrite pulse, the waveform of overwrite pulses Is 
formed, Irrespective ■ of the preceding and following spaces. 

15 Therefore when forming and recording overwrite pulses formed into a constant 

power level, as sht yvn In FIG2E, Jitter may be caused in accordance with input NR?I 
data, because reot ded marks have thermal accumulation occurring in the front or rear 
portions thereof, oi the domain sizes formed depending on the sizes of preceding and 
following spaces a> * not constant. This may significantly degrade overall system 

20 performance. Als , this makes It difficult to use high-density DVD-RAM, for example, 
the second genera on DVD'RAM of 4.7 GB. 

[Technical Goal of le Invention] 

To solve t a above problems, it is an object of the present invention to provide 
25 a method for adapt /ely forming overwrite pulses in accordance with marks or spaces of 
Input NRZI data in i high-density optical recording apparatus, 
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It is anoth 
adaptively forming 
data in a high-den? 



?r object of the present invention to provide an apparatus for 
overwrite pulses in accordance with marks or spaces of input NR2I 
ty optical recording apparatus. 



5 [Structure and Ope ation of the Invention] 

To achlev » the first object, there is provided an adaptive recording method in a 
method for optimiz ig read power, peak power and write power for overwrite pulses and 
supplying the sanm to a laser diode, the adaptive recording method comprising the 
steps of (a) discrirr nating the mark size of input NRZI data, and (b) varying power of the 
10 overwrite pulse in ; :eordance with the discriminated mark size. In step (b), power levels 
of the laser diode t e varied based on levels of the write power controlled an automatic 
laser power contro (ALPC). 

According to another aspect of the present Invention, there is provided an 
adaptive recording apparatus in an apparatus for controlling power of a laser diode, the 

1 5 adaptive recording ipparatus comprising a discriminator for discriminating the mark size 
of input data or relt ionship between preceding and following spaces and outputtjng, 
different power levi Is accordingly, a generator for controlling the waveform of overwrite 
pulses in accordan e with the input data to generate overwrite pulses, and a laser diode 
driver for converts differentiated value between the value of the power level output 

20 from the discrlmlna or and a reflected optical signal level into a current signal, and 
adaptively driving t e laser diode In accordance with the mark size. 

Additional injects and advantages of the invention will be set forth in part in the 
description which fr Hows, and. in part, will be obvious from the description, or may be 
learned by practice if the invention. 

25 Reference will now be made in detail to the present preferred embodiments of 

the present inventit 1, examples of which are illustrated in the accompanying drawings, 
wherein like referei ;e numerals refer to like elements throughout. 
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FIG. 3 is ; block diagram of an adaptive recording apparatus for a high-density 
optical recording a iparatus according to the present invention, which Includes a data 
discriminator 310, i recording waveform controller 320, a microcomputer 330, an 
overwrite pulse ge erator 340, a laser diode driver 350, a laser diode 352, a disc 354, a 
5 photodiode 356, a jaln adjuster 358, a comparator 360, a counter 370, an adder 360, 
and a DAC 390. lere. the laser diode driver 350, the laser diode 352. the disc 354, 
the photodiode 35 , the gain adjuster 358, the comparator 360, the counter 370, the 
adder 380, and tht DAC 390 are related to a reflected optical signal and perform auto 
laser-diode contro' (ALPC). 

-j o figs. 4A hrough 4F are waveform diagrams of adaptive overwrite pulses, 

recorded by the ac aptive recording apparatus shown In FIG. 3, in which FIG. 4A shows 
a waveform of NR :i data, FIG 4B shows read power, FiG 4C. shows peak power (or 
write power), FIG D shows bias power (or erase power), FIG 4E shows a waveform of 
overwrite pulses, r id FIG 4F shows a waveform of overwrite pulses newly added with 

15 write powers 1,2; id 3. 

Next, the jperation of the apparatus shown in FiG 3 will be described. 

In FIG 3, :he data discriminator 310 having tables in which different optimal 
power level data f< • 3T, 4T....14T are stored for the respective marks depending on, the 
mark size (T) or th j relationship between preceding and following spaces receives NRZI 

20 data divided Into n arks and spaces, discriminates the mark size (T) or the relationship 
between precedirv and following spaces and outputs the power level data to the adder 
380. Here, the oi timal power level data corresponding to the mark size and space size 
are selected and t ored in the form of binary data in the table. The microcomputer 330 
sets an initial valu? of the optimized power level data in the table of the data 

25 discriminator 310 i i accordance with the mark size or the relationship between 

preceding and folic wing spaces or initializes the recording waveform controller 320. 
Also, the microcor puter 330 initializes discriminating conditions and table values of the 
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data discriminator H 0 and updates the data into the optimal level data. The recording 
waveform controllt r 320 outputs recording waveform control signals, I.e., the read 
power shown in Fl 1 4B, the peak power shown in FIG. 4C and the bias power shown In 
FIG. 4D. In accord nee with the NRZI data input from the data discriminator 310, as 
5 shown In FIG. 4A. 

The over 'rite pulse generator 340 generates overwrite pulses shown in FIG. 
4E In accordance /ith pulse-width data controlling the waveform of the overwrite pulses 
applied from the r< wording waveform controller 320 and applies a control signal for 
controlling the fiov of current for each channel (read, peak or bias channel) for the 
10 overwrite pulses tf the laser diode driver 350. 

The lasei diode driver 350 converts the driving levels of each input power of 
read, peak and bi? i channels into current signals based on for a control signal for 
controlling the curi *nt flow for the respective channels output from DAC 390 to drive the 
laser diode 352. he laser diode 352 applies an optical signal to the disc 354. At the 

15 same time, the op cal signal reflected from the disc 354 is received in the photodiode 
356 which is a llgh receiving element. The gain adjuster 353 adjusts the voltage level 
of the optical sign? ! received by the photodiode 356. The comparator 360 compares 
the voltage level w th a reference voltage level. Here, the reference voltage level 
varies in accordan e with an operating mode, I.e., a read mode, an erase mode or write 

20 mode. The coun ?r 370 down-counts If the optical signal level is greater than a 

reference level, ar I up-counts if the optical signal level is less than the reference level. 

The addt 380 differentiates power level data output from the discriminator 310 
from the counted \ ilue corresponding to the power level for the reflected optical signal 
generated from tht counter 370, and outputs the power level data to be added for the 
25 corresponding ma c. The DAC 390 converts the power level data output from the 
adder 380 to a cur 9nt level for driving the laser diode. The current level corresponds 
to the current for d ivlng the laser diode and Is applied to the laser diode driver 35Q. 
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Here, the laser die !e driver 350, the laser diode 352, the disc 354, the photodlode 356, 
the gain adjuster 3 »B, the comparator 360, the counter 370. the adder 380, and the 
DAC 390 form a Ic >p for performing auto laser-diode control (ALPC). 

Thus, the write power levels of the last recording waveform applied to the laser 
5 diode driver 350 a aptively vary in accordance with mark size (T), as shown In FIG 4F. 
The levels denotet by (1). (2) and (3) of FIG. 4F Indicate power levels of 3T, 5T and 11T, 
respectively. In F G. 4F, the y-axls indicates power (mW) and the x^axis Indicates time 
(t). For example, he waveforms of (1 ), (2) and (3) may be set to 1 0 mW, 1 1 mW and 
12 mW, respective y. As shown in FIG 4F, the write power levels are different by a 
1 0 predetermined ma jnitude In accordance with the sizes of the respective marks, |.e„ 3T, 
5T and 11T, In ol >er words, the powers of 10 mW, 11 mW and 12 mW are generated 
at 3T, 5T and 11T, espectively. 

Also, if oi a or arbitrary level of (1 ). (2) and (3) levels shown In FIG 4F is set to 
a reference contro level of ALPC, the power levels of the laser diode are adaptlvely 
1 5 varied by decrees! g or increasing the same from the reference control level in 
accordance with Ir >ut NRZI data. 

While the present invention has been particularly shown and described with 
reference to exem lary embodiments thereof, it will be understood by those of ordinary 
skill in the art that arlous changes in form and details may be made therein without 
20 departing from the spirit and scope of the present invention as defined by the following 
claims. 



[Effect of the Inver Ion] 

As describe I above, according to the present Invention, the size of the domain 
25 becomes uniform ! y varying the output level of the recording pulse waveform according 
to the size T of the nark of the input NRZI data or the relationship of the proceeding and 
following spaces. Thus, jitter is minimized and reliability and performance of the 
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system can be Imj oved. 
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What Is claimed Is 

1 . An a laptive recording method in relation to a controlling method of power 
of a laser diode, tl * adaptive recording method comprising: 

setting recc ding power level of the laser diode differentially based on the mark 
5 size or relationship between preceding and following spaces; and 

varying ad? ttlvely the power of the laser diode In relation to Input data, by 
differentiating the i ower level set for each mark or space from a reflected power level. 

2. The daptive recording method of claim 1 , wherein the power level l§ 
10 Increased by a pre letermined ratio in accordance with the mark size from 3T to 14T. 

3. The daptive recording method of claim 1 , wherein the power of the laser 
diode is varied ba? 3d on the recording power level controlled by auto laser diode power 
control (ALPC). 

15 

4. An a laptive recording method for optimizing each power of read power , 
peak power and b is power and supplying the same to a laser diode, the adaptive 
recording method omprising: 

dlscrlmlnatl g a mark size to be recorded on the recording medium from an Input 

20 signal; and 

varying the svel of power of the recording pulse in accordance with the 
discriminated marl size. 

5. An a laptive recording apparatus in an apparatus for controlling power of a 
25 laser diode, comp; sing: 

a dlscriminr or which discriminates at least one of a mark size and a relationship 
between preceding and following spaces of input data and accordingly sets a power 
level which Increa; 5S according to the mark size based on the discriminated mark size; 

3 generatoi -vhich generates an overwrite pulse by controlling a waveform of an 
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overwrite pulse in ccordance with the input data; and 

a laser dloc > driver which adaptively drives the laser diode In accordance with 
the mark size by c averting a differentiated value between the power level set by the 
discriminator and ■■ level of a reflected optical signal into a current signal. 

S 

6. The daptive recording apparatus of claim 5, wherein the discriminator 
further comprises table In which respective power level data corresponding to mark 
sizes In a range oi 3T to 14T are stored and the discriminator sets power levels for the 
respective mark si es by reference to the table. 

10. 

7. The daptive recording apparatus according to claim 6, wherein the data 
stored In the table ire updated into optimal power level data. 

8. The idaptive recording apparatus of claim 5, wherein the laser diode 
15 driver comprises: 

an adder w Ich differentiates the set power level data which corresponds to the 
mark size output i >m the discriminator based on the reflected optical signal level data 
for each mark or s >ace and the reflected write power level 

a converter which converts the data output from the adder Into 
20 a laser dioc ? driver which adaptively drives the laser diode In accordance with 

the mark size by c inverting a differentiated value between the power level set by the 
discriminator and level of a reflected optical signal Into a current signal. 
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